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1.  INTRODUCTION

Presented herein is the Site Quality Assurance Project Plan (QAPP) for the sampling event to be
conducted at the Alfred Heller Heat Treating Company Site by the Region II Removal Support
Team 2 (RST 2). The site QAPP has been developed-at the request of the U.S. Env1ronmental
Protection Agency (EPA) in accordance with the RST 2 generic QAPP.

This plan is based on information currently available and may be modified on-site in light of
" field screening results and other acquired information. All deviations from the QAPP will be
noted in the Sampling Trip Report.

2. PROJECT DESCRIPTION

The Alfred Heller Heat Treating Company is a former heat treating and zinc plating/conversion
coating facility located at 5 Wellington Street, Clifton, NJ. The Site is located in a densely
populated area of Clifton, consisting of a mix of residential and light industry.

The Site is approximately four acres in size and contains six contiguous buildings with an
approximate floor space of 75,000 square feet. ‘The buildings contained two zinc electroplating
lines, one zinc phosphate conversion coating line, and approximately 30 heat treating furnaces of
~various sizes. Included in the heat treating furnaces were three austemper furnaces; two of which
contained an approximate total of 170 tons of molten sodium nitrite/nitrate at the time of
initiation of the Removal Action. Additionally three of the heat treating furnaces contained
approximately 2,000 gallons each of halogen-coritaining quench oils. - Approximately 30,000
gallons of waste oil were contained both in the furnace reservoirs and in totes which were stored
within the buildings. Trichloroethylene was used as a degreaser for some metal parts until the
company switched to n- propyl bromide in the 1990s.

~ The Site also consists of two laboratories which contained various laboratory chemical
containers including acids, bases, solvents and other chemicals. Approximately 596 drums of
waste and/or product have been identified on-site since initiation of the Removal Action.
Addltronally, there were seven above-ground storage tanks and two. underground storage tanks
(USTs) located on the property. Some of the above- ground storage tanks have been removed
from the site.

Currently, EPA is in the process of conducting a Removal Action at the Slte Most of the wastes
have been containerized for transportatlon and dlsposal

3. . PROJECT ORGANIZATION AND RESPONSIBILITIES

The EPA On-Scene Coordinator (OSC), Cris D’Onoftio, will provide overall direction to the
staff concerning project sampling needs, objectives, and schedule. The Site Project Manager
(SPM), Sayed Igbal, will be the primary point of contact with the OSC. The SPM is responsible
for the development and completion of the Sampling QA/QC Plan, prOJect team organization,
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“and supervision of all project tasks, including reporting and deliverables. The Site QC '
Coordinator will be responsible for ensuring field adherence to the Sampling QA/QC Plan and

recording of any deviations. The RST 2 Chemist QA/QC Specialist, Smita Sumbaly, will be the

primary project team site contact with the subcontracted laboratory. Laboratory services will be

“procured by RST 2 if, Region 2 is unable to secure. analytical services through the Region .2
DESA Laboratory, Contract Laboratory Program (CLP) or the region-specific analytlcal service -
(non -RAS) contract. . . -

RST 2 will arrange for the laboratory analyses and transfer custody of the multi-media samples

" for shipment to the appropriate laboratory. The non-CLP laboratory provide-data package to
RST 2 for data validation. The samples analyzed by EPA’s Contract Laboratory Program will be
‘validated by EPA’s Environmental Assistance Team (ESAT). RST 2 will receive the data for '
‘data management purposes and report preparation.

The following sampling personnel will work on this project:

Personnel ~ " Affiliation " Responsibility
Cris D’Onofrio US EPA » On-Scene Coordinator
SayedIgbal ~ ~ RST2 _ Site Project Manager, Field Coordinator,

' ‘ Health & Safety Coordinator, Site QA/QC
TBD - RST 2 Sample Collections and Management
TBD - - RST2 : Sample Collections and Management -
TBD RST 2 Sample Collections and Management

Smita Sumbaly RST 2 - Laboratory Procurement

The following laboratoﬁes will pfovide the analyses indicated:

Lab Name/Location Sample Type 1 Parameters

Air and Soil Gas _ VOCs

Soil

Chromium

_ . "TCL VOCs, TCL SVOCs,
TBD _ . ) PCBs, TAL Metals + Mercury,
: TP.H, Cyanide, and Hexavalent

A turnaround time of 2 weeks verbal and 3 weeks written results has been requested by the OSC.

4. DATAUSE OBJECTIVES QA OBJECTIVES

v

In‘add-ltlon. to f[he following, the data use obje'ctlves, QA objectives procedure will be conducted
in accordance with Sections A7, B1, B3, and B4 of the Region Il RST 2 QAPP.

The objective of this removal assessment is to confirm the presence or absence of hazardous
chemicals. The background- information indicates that there are suspected hazardous materials -
were stored and used within the buildings including the trichloroethylene was used as a degreaser
- for some metal parts at the site. The objective of the sampling event is to identify any areas of



concern. Data from this samphng event will be used to assess potent1a1 nsk to human health and
to the environment.

4.1 DATA QA OBJECTIVES

The overall quality assurance (QA) objective for chemical measurement data associated with this
sampling event is to provide analytical results that are legally defensible in a court of law. The
QA program will incorporate quality control (QC) procedures for field sampling, chain-of-
custody, laboratory analyses, and reporting to ensure generation of sound analytical results.

‘The EPA On-Scene Coordinator (OSC) has speciﬁed a definitive data QA objective for all air,
soil, and soil gas samples analytical parameters. Details of this QA level follow.

4.2 QA OBJECTIVES

As delineated in the Uniform Federal Policy for Quality Assurance Project Plans, Part 2B:
Quality Assurance/Quality Control Non-Time Critical QA/QC Activities, the following
requirements apply to the respective QA objectives and parameters identified. :

The QA protocols for Screening Data, without confirmation have limited use, specifically for:
Emergencies, Health and Safety screening using (e.g. Multi Rae, OVM, Jerome Mercury.. .etc.).
The Field Screening Data objective samphng events are apphcable to all sample matrlces and
include:

1. Sample Documentation (location, date and time collected, batch, ete.)
2. Description of equipment and instrumentation
3. Sample documentation in the form of field logbooks, appropriate field data sheets,

and chain-of-custody (when appropriate) records and procedures for field sampling
management (e.g., sample location, transport, storage sample collection methods and -
shipping procedure) - :

4. Calibration of all monitoring and/or field-portable analytical equipment prior to
collection and analyses of samples with results and/or performance check

procedures/methods summarized and documented in a field, _personal, and/or’
instrument. log notebook. -

5. Analyte(s) identification .

6. Field or laboratory determined method detection limits (MDLs) will be recorded
. along w1th correspondmg analytical sample results, where approprlate '

7. Initial and contlnuous 1nstrument calibration data.



For Screening Data with Definitive Confirmation Objective:

: : v

The QA protocols for a screening data with définitive confirmation QA objective sampling event
are applicable to all sample matrices and include:

All QA requirements listed above and:

8.  Analytical error determination (Measure the precision of the analytical rnethod

replicate dand standard laboratory QC parameters method specific requirements
" specified in the QAPP).
9. Definitive Conﬁrmation (At least 10 percent of the screenmg data must be confirmed

with definitive data)

For Definitive project:

The QA protocols for a definitive data QA objective sampling event are applicable to all sample
matrices and include: :

* All QA levels requirements listed above and:
10. . Collection and analysis of blind field duplicate Isample

1. Field blanks (for dedicated and non-dedicatéd equipment), rinse blanks (for non-
dedicated equipment), and

12.  Matrix Spike/Matrix Spike Duplicate " (MS/MSD) QC samples to provide a
quantitative measure of the analytical precision and accuracy, as applicable

13.  Performance Testmg sample (project specified) for this- sampling event will not be
collected. N :

2

'Definitive identification - confirm the identification of analytes on 100% of the “critical”

samples, via an EPA-approved method; prov1de documentation such as gas chromatograms
mass spectra etc. ’ :

The obj ective of this proj ect/event applies to the following parameters:




Table 1

- Quality Assurance Objectives

Determine the presence,

VOCs 1 Air absence and coqcentratlon Definitive
. _ - of volatile - Data
organic compounds in the
“air
' - Determine presencé or' ‘| Definitive
VOCs ' Soil Gas absence of VOCs in the Data -

subsurface soils

TCL VOCs, TCL

SVOCs, TPH,PCBs, | ~ ~Soil Assess potential human Definitive
TAL Metals + Hg, » ' health and environmental Data
Cyanide, Hexavalent | = - “impact :
Chromium

A Field Sampling Summary is attached in Table 2 and a QA/QC Analysis and Objectives Summary is attached in Table 3. Subsection
5.1, Sampling Design, provides information on analyses to be performed on the individual samples



Field Sampling Summary

Table g

. 1- 6 L Summa '
Air Canister . 30 days
) 1- 6 L Summa 3 4
VOCsl g Soil Gas . Canister NR 30 days ‘-6 NR 7
3 -5 g EnCore® 48 hours
Sub Slab Soil |1 _4 oz jar for Cool to 4 °C . :
’ | percent moisture :
TCLVOCs -~ : - - - 28 NR 32
3 — 40 ml o : . 14 days to analysis if preserved :
- 40 ml glass : :
Aqueous (RB) vial g. HCL, pH <2 7 days to analysis if not
_ / preserved
Sub Slab Soil | 1 - 8 oz glass jar , B N
TCL SVOCs 2 — IL amber glass | Cool to 4 °C 14 days to extractign,,40 days to 28 ‘NR 32
: Aqueous (RB) | bottles w/Teflon analysis
lined cap '
Sub Slab Soil | 1—8 oz glass jar | Cool to 4 °C
TPH - GRO ; 1-1L arﬁber glass o 14 days to analysis
Aqueous (RB) | - bottles w/Teflon Cool to 4 °C
lined cap HCL,pH <2 «
— 28 2 32
1 il — 8.0z glass j °
TPH - DRO and Sub Slab Soi lA 8ozg a§SJar Coolto 4 °C ) . _
ORO 1 -1L amber glass Cool to 4 °C 14 days to extra]ctl(.)q, 40 days to
’ analysis
(Cio-Csay Aqueous (RB) bottlfes w/Teflon HCL, pH <2
lined cap )




Table 2

Field Sampling Summary (Continue)

- Total

Analytical . : - ' Subtotal
Parameters Matrix - Container Size Preservative: Holding Time' Samples
Sub Slab Soil | 1-8 oz glass jar | Coolto 4 °C
. Cool to 4 °C )
) 1 - 1L plastic bottle N(a)OH H> .
TAL Metals + Hg for Cyanide i Metals 6 months, 28 days for Hg
. 12.5 . 28
and Total Cyanide Aqueous (RB) and 14 days for Cyanide -
' 1 - 1L plastic bottle | Cool to 4 °C
for TAL Metals and | HNO;, pH <
Hg 2
Sub Slab Soil | 1-8 oz glass jar
PCBs 1- 1L amber glass | Cool to 4 °C 7 days to extra(;thn, 40 days to 28
. Aqueous (RB) bottles w/Teflon analysis
. lined cap
Sub Slab Soil | 1-— 8 oz glass jar ‘ 28 days to analysis
Hexavalent , — Cool t6 4 °C . 3
1 - 1L plastic bottle ' : 24 hours to analysis

Chromium

Aqueous (RB)

Duplicate | MS/MSD
Samples | Samples® Field
: - Samples
2 2 32
2 2 32
I 1

' Holding time from date of sampling.
-2 Only required if non-dedicated sampling equipment to be used. NR - not required.

*. For MS/MSD analysis, additional sample volume will be collected.

Refer to Attachment B for a list of EPA/ERT SOPs to be used.

1




VOCs

Table 3

QA/QC Analysis and'Objectives Summary

 Matrix

Air/Soil Gas EPA Method TO-15 As per method .Definitive Data

TCL VOCs Soil and Aqueous (RB) CLP SOW SOMO 1.2 or SW 846 Methods 8260B As per method Definitive Data

TCL SVOCs Soil and Aqueous (RB) CLP SOW SOMO 1.2 or SW 846 Methods 8270D As per method Definitive Data

TPH “Soil and Aqueous (RB) SW 846 Method 8015C ' As per method Definitive Data

PCBs Soil and Aqueous (RB) CLP SOW SOMO1.2 or SW 846 Method 8082A As per method Definitive Data

Total Cyanide Soil and Aqueous (RB) CLP SOW ILMO 5.4 or SW 846 Method 9012A As per method Definitive Data

TAL Metals and Mercury - Soil and Aqueous (RB)’ CLP SOW ILMO 5.4 or SW 846 Method 6010B/7470A As per method Definitive Data
Hexavalent Chromium Soil and Aqueous (RB) " SW 846 Method 7196A ’ Definitive Data

Note: CLP-for_mat deliverébles required for all data packages.

As per method




5.  APPROACH AND SAMPLING PROCEDURES

. In addition to the followmg, the approach and samphng procedures will be conducted in
accordance with Sections B1 and B4 of the Region II RST 2 QAPP. :

The following sampling activities will be conducted at the Alfred Heller Heat Treating Site:

=  Air Sampling

= - Soil Gas Sampling

» Soil Sampling
This sampling design is based on information currently available and may be modified on-site in
light of field-screening results and other acquired information. All deviations from the sampling
plan will be noted in the Sampling Trip Report.

5.1 SAMPLING DESIGN

A Field Sampling Summary is attached in Table 2 and a QA/QC Analysis and Objectives
Summary is attached in Table 3. Table 3 provides information on analyses to be performed on
the individual samples. The field program will include the collection of air samples from two
locations, soil gas samples from up to six locations and sub-slab soil samples from up to 24
locations. The exact sample locations are to be specified by the OSC. The event will be divided
into three separate mobilizations. The first two will include air and soil gas sampling events
" scheduled to be conducted during the week of December 7, 2009.: The third mobilization will .
include a soil sampling event scheduled to be performed during the week of December 14, 2009.
All sampling activities will be performed by the Region II RST 2, under the direction of the EPA
OSC

All concrete boring and cutting at the soil gas and soil samplé locations will be performed by .
EPA’s Emergency Rapid Response Services (ERRS) contractor under the guldance of the OSC

Air and Soil Gas Samphng

Air samples will be collected from two locations, in'the office area and by the former Degreaser
in Building No. 1. Soil gas samples will be collected from six locations; one from the office
area, four from the sides of the former degreaser and one from within Buildirng No. 4.

Soﬂ gas well 1nsta11at10n w1ll be conducted in accordance with the guidelines outlined in
EPA/ERT Construction and Installation of Permanent Sub-slab Soil Gas Wells- SOP #2082
(Attachment B). Pre-drilling of the sub-slab soil gas wells will be performed by EPA’s ERRS
contractor using an electric Hammer Drill or Rotary Hammer Drill. The soil gas well will be
drilled through the slab and several inches (less than a foot) into the sub-slab material. Once
drilling is completed, a dedicated stainless steel tube (typically 127) of %” OD will be inserted
onto the borehole and attached to the female connector of a Swagelok® nut. A small amount to
modeling clay will be placed around the stainless steel tube and Swagelok® nut joint. After -
placing the completed probe into the borehole and flush with the surface of the slab, the space



- between the probe and the outside of the concrete will be filled with anclloring‘cement mix and
will be allowed to cure for 24-hours.

Air and soil gaé samples will be collected using 6-liter Summa canisters with flow controllers
adjusted to collect a sample over a 24-hour period. After the canister is collected a data sheet(s)
. will be completed and a tag will be attached to the Summa canister.

Soil Sampling

Soil samples will be collected from twenty locations within the site buildings and from locations
in the courtyard located between Building No. 1 and Building No. 5. The soil samples will be
collected after any concrete is removed. Each soil sample will be collected at 6 intervals
beneath the concrete slab. Sub-slab soil samples (0-6) will be collected using decontaminated
stainless steel scoops and/or a decontaminated stainless steel core sampler Volatile Organic
Compound samples will be collected as grab samples using EnCore® sampling devices. Three
" EnCore® devices will be used at each location and will be collected first prior to the soil sample
being transferred into aluminum pie pans for homogenization. Samples will then be
homogenized and placed into glass jars. Rocks and other debris will be removed prior to placing -
the sample into the jars. The stainless steel augers, scoops and core sampler will be
decontaminated prior to and between use by following the procedures outlined in Section 5.5.2.
All samples will be labeled, cooled to 4°C and stored in plastic coolers.for shipment.

5.2 SCHEDULE OF ACTIVITIES

Proposed Start Date - ‘vActivity, "End Date .
December 9, 2009 : A1r and Soil Gas - December 15, 2009
December 15,2009 Soil ' " December 18, 2009

5.3 SAMPLING EQUIPMENT

Soil gas sample‘s'will be collected using a reusable stainless steel Summa oe'lnister:,"ﬁtted with 24-
hour passive flow controllers calibrated by the laboratory. Canisters will be purged, cleaned, and
- prepared for sampling by the laboratory in accordance with Section 8.4 of EPA Method TO-15.

Each sub slab surface soil sample will be collected using a decontaminated stainless steel scoop
and/or stainless steel core sampler via the slam bar method and placed into dedicated aluminum
pie pans. A decontaminated stainless steel auger may be used to advance a boring to depth as -
needed instead of using the core sampler. New acetate liners and catch baskets for each location
will be used, and the steel core sampler tube and shoe will be decontaminated prior to each

advance. All stainless steel sampling equ1pment will be decontaminated after use as specified in
Section 5.5.2.

10



5.4 - SAMPLE IDENTIFICATION SYSTEM

Each sample collected by Region IT RST 2 will be designated by a code that will identify the site.

The code will be a site-specific project tracking number. The code for the Alfred Heller Heat-

Treating Company site is AH. The media type will follow the numeric code. A hyphen will
“separate the site code and media type. Specific media types are as follows:

AA — Ambient Air Sample
SG — Soil Gas Sample
'SS — Sub Slab Soil Sample

After the media type, the sequential sample numbers will be listed; sample numbers will be
identified as to their location area on the site and/or the location on the x and y coordinates of the
sampling grid. A duplicate sample will be identified in the same manner as other samples and
will be d1st1ngu1shed and documented in the field logbook.

5.5 STANDARD OPERATING PROCEDURES (SOPs)
5.51 Sample Documehtaﬁon |

- All sample documents will be completed legibly, in ink. Any correctlons or revisions will be
made by lining through the incorrect entry and by initialing the error.

Field Logbook

The field logbook is essentially a descriptive notebook detailing site activities and observations -
so that an accurate account of field procedures can be reconstructed in the writer's absence. All

entries will be dated and signed by the individuals making the entries;, af_1d should include (at a
minimum) the following:.

‘Site name and project number

Name(s) of personnel on-site -

Dates and times of all entries (military time preferred)
Descriptions of all site activities, site entry and exit tlmes
Noteworthy events and dlscuss1ons

Weather conditions

Site observations :

Sample and sample location identification and déscﬁption*
Subcontractor information and names of on-site. personnel
10 Date and time of sample collections, along with chain of custody information
11. Record of photographs

12. Site sketches

I R Y N N

* The description of the sample location will be noted in such a manner as to allow the reader to
reproduce the location in the field at a later date.

11,




Samp_le-Labels ’

Sample labels will clearly identify the particular sample, and should include the following:

Site/project number.
Sample identification number.
Sample collection date and time.
" Designation of sample (grab or comp051te)
Sample preservation.
Analytical parameters.
Name of sampler.

N s L -

Sample labels W111 be written in 1nde11ble 1nk and securely affixed to the sample container. Tie-
on labels can be used if properly secured.

Custody Seals

Custody seals demonstrate that a sample container has not been tampered with or opened. The
individual in possession of the sample(s) will sign and date the seal, affixing it in such a manner
that the container cannot be opened without breaking the seal. The name of this individual, along
with a description of the sample packaging, will be noted in the field logbook.

5.5.2 Sampling SOPs

The following samphng EPA/Emergency Response Team (ERT) SOPs will be used for this
project: A

General Field Sampling Guidelines

All sampling activities will be conducted in accordance with guidelines outlined in EPA/ERT
General Field Sampling Guidelines SOP #2001.

Soil Sampling .

Soil sampling activities will be conducted in accordance with guidelines outlined in EPA/ERT
Soil Sampling SOP #2012. ’ : :

Air/ Soil Gas Sampling

 Air/Soil gas sampling activities will be conducted in accordance with guidelines outlined in
EPA/ERT Summa Canister Sampling SOP #1704,

As per OSC’s request the soil gas well mstallatlon and construction will be conducted in
accordance with guideliries outlined in EPA/ERT Construction and Installatlon of Permanent,
Sub-Slab Soil Gas Wells SOP #2082.

12



Sampling Equipment De’contamination

Sampling equipment will be decontamlnated in accordance with guidelines outhned in EPA/ERT
- Sampling Equipment Decontamination SOP #2006 :

Decontamination of sampling equipment for soil pile sampling will be conducted as follows:

1. Alconox detergent and potable water scrub.

2. Potable water rinse.

3. Deionized water rinse.

4. 10% Nitric Acid rinse.

5. Deionized water rinse.

6. Ahexane rinse (pesticide-grade or better).

7. Air dry (sufficient time will be allowed for the equipment to completely dry)

8. Wrap or cover exposed ends of sampling equipment with aluminum foil (shiny side out)
for transport and handling.

Refer to Attachment B f_or all applicable EPA/ERT sampling SOPs

553 Sample Handling and Shipment

The tagged Summa carrister will be shipped to laboratory for analysis along with the'chain of
custody records. The Summa canister sample will be labeled with the sample number, time and
date of collection, and analyses requested

All sample documents will be sealed in a plastic bag and included in the shipping box. The
shipping box will be sealed shut and affixed on at least two sides with custody seals so that any
sign of tamperlng is easrly visible.

Each of the sample bottles will be sealed and labeled accordmg to the followmg protocol. Caps
will be secured with custody seals. Bottle labels will contain all required information including
site/project code and sample number, time and date of collection, analyses requested, and
preservative used. Sealed bottles will be placed in large metal or plastic coolers, and padded
with an absorbent material  such as plastlc peanuts. All packaging will conform to IATA
transportat1on regulations for overnight carriers. :

All sample documents will be sealed in a plastlc bag and affixed to the underside of each cooler
lid. The lid will be sealed and affixed on at least two sides W1th custody seals so that any sign of
- tampering is eas11y visible.

5.6 SAMPLE CONTAINERS

All sample containers w111 meet the QA/QC specifications in OSWER D1rect1ve 9240.0-05A,
“Specifications and Guldance for Contammant Free Sample Contalners

13



5.7 DISPOSAL OF PPE AND CONTAMINATED SAMPLING MATERIALS

All used PPE and disposable sampling equipment will be disposed of off-s1te in appropriate trash
receptacles. No equipment will be disposed of on-site.

6. SAMPLE CUSTODY

In addition to the following, the sample custody procedure will be conducted in accordance with
Section B2 of the Region II RST 2 QAPP.

A chain-of-custody record will be maintained from the time the sample is taken to its final
“deposition. Every transfer of custody must be noted and signed for, and a copy of this record
kept by each individual who has signed. When samples (or groups of samples) are not under
direct control of the individual responsible for them, they must be stored in a locked container
sealed with a custody seal. - '

Specific information regarding custody of the samples projected to be collected on the weekend
will be noted in the field logbook.

The chain- of-custody record should include (at m1n1mum) the followmg

1. Sample identification number -
2. Sample information
3. Sample location
4. Sample date
5. Name(s) and signature(s) of sampler(s)
6. Slgnature(s) of any 1nd1v1dual(s) with custody of samples

A separate chain-of—custody foxm must ac’company each cooler for each daily shipment. The
chain-of-custody form must address all samples in that cooler, but not address samples in any
other cooler. This practice maintains the chain-of-custody for all samples in case of mis-
shipment. - ’

7. FIELD INSTRUMENT CALIBRATION AND PREVENTIVE
‘ MAINTENANCE '

In addition to the following, the field instrument and preventative maintenance procedure will be
conducted in accordance with Section B5 of the Region II RST 2 QAPP. '

The sampling team is responsible for-ensuring that a calibration/maintenance log will be brought
into the field and maintained for each measurlng device. Each log will include at a minimum,
where applicable: ‘

= Name of device and/or instrument calibrated.

= Device/instrument serial and/or ID number

* Frequency of calibration. :

» Date of calibration. " - )
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= Results of calibration. :

s Name of person performing the calibration.

= ' [dentification of the calibrant. :
Equipment to be used each day will be calibrated prior to the commencement of daily-activities.

8. ANALYTICAL METHODS

Analytical methods to be utilized in the analyses of samples collected during this samphng event

 are detailed in Table 3.

9. DATA REDUCTION VALIDATION AND REPORTING

- In addition to the following, the data reduction, validation, and reporting procedure will be
conducted in accordance with Section D1 of the Region II RST 2 QAPP.

. : , !
9.1 DELIVERABLES

The RST 2 SPM, Sayed Igbal, will maintain contact with the EPA OSC, Cris D’Onofrio, to keep
him informed about the technical and financial progress of this project. This communication will

- commence with the issuance of the work assignment and project scoping meeting. Activities
under this project will be reported in status and trip reports and other deliverables (e.g., analytical
reports, final reports) described herein. Activities will also be summarized in appropriate format
for inclusion in:monthly and annual reports.

The following deliverables will be provided under this project: |

TI‘IQ Regort ) \

A trip report will be prepared to provide a detailed accounting of what occurred during each
sampling mobilization. The trip report will be prepared within 2 weeks of the last day of each
sampling mobilization. Information will be provided on time of major events, dates, and
personnel on-site (1nclud1ng affiliations).

Maps/Flgg

Maps dep1ct1ng site layout, contammant source areas, and sample locations w111 be included in
the trip report as approprlate

Analytlcal Report

An analytical report will be prepared for samples analyzed under thls plan. Information
regarding the analytical methods or procedures employed, sample results, QA/QC results, chain-
of-custody documentation, laboratory correspondence, and raw data will be prov1ded within this
deliverable. -
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Data Review

A review of the data generated under this plan will -be undertaken. The assessment of data
acceptability or usability will be provided separately, or as part of the analytical report.

9. 2 DATA VALIDATION

Definitive data pI‘O_]eCtS The data generated under this QA/QC Sampling Plan w1ll be evaluated

according to guidance in the Uniform Federal Policy for Implementing Environmental Quality

Systems: Evaluating, Assessing and Documenting Environmental Data Collection and Use

Programs Part 1: UFP-QAPP (EPA-505-B-04-900A, March 2005); Part 2B: Quality
Assurance/Quality Control Compendium: Minimum QA/QC Activities (EPA-505-B-04-900B,

“March 2005); the CLP National Functional Guidelines for Organlc and Inorganic Data Review
and the Reglon 2 Data Validation SOPs.

Laboratory analytical results will be assessed by the data reviewer for compliance w1th required
precision, accuracy, completeness representativeness, and sensitivity.

10. _FIELD QUALITY CONTROL. CHECKS AND FREQUENCY

In addition to the following, the field quality control checks and frequency \prOCedure will be
conducted in accordance with Section B6 of the Region II RST 2 QAPP.

ThlS section detalls the QA/QC requlrements for field activities performed during the sampling
effort. -

QA/QC samples will include the collection of one field duplicate and one matrix spike/matrix
spike duplicate (MS/MSD) sample for each matrix (soil) at a ratio of 1 per 20 samples. Extra
sample volume will be submitted to allow the laboratory to perform matrix spike (MS) sample
analysis. This analysis provides information about the effect of the sample matrix on digestion
and measurement methodology. Field duplicate samples provide an indication of analytical
variability and analytical error and will not be identified to the laboratory.

Field rinsate blanks will be collected when non-dedicated sampling equipment is used. A field
rinsate blank will consist of distilled deionized (DI), demonstrated analyte-free water that has
been poured over decontaminated sampling equipment. The field rinsate blank analytical results
will be utilized in- evaluation of potential cross-contamination resulting from' inadequate
decontamination only if non-dedicated sampling equipment is used. The frequency of field
rinsate blank collection is one blank per decontamination event per type of equipment, not to
exceed more than one per day. Blanks will be collected for all parameters of interest (excluding
_physical parameters) and shipped with the samples collected the same day Field r1nsate blanks
will be collected by Region I RST 2.

Field rinsate blanks will be collected in accordance with the procedure listed below:

1. Decontaminate sampllng equrpment usmg the procedure spec1ﬁed in Subsectlon 552 of
this plan.
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2. Pour DI water over the sampling device and collect the rinsate in the approprlate sample
containers.

One temperature blank sample will be included in each shipped cooler to verify that the samples
were maintained at 4 + 2°C from the time they were placed in the cooler to-their arrival at the
laboratory. The temperature blank will be prepared by filling a sample container with
unpreserved potable or distilled water. The container will be labeled “Temperature Blank™ and
dated. The receiving laboratory will establish and record the temperature of the blank on the
chain-of-custody form immediately upon receipt, prior to inventory and refrigeration. . :

11. SYSTEM AUDITS

In addition to the following, the system audit procedure will be conducted in accordance with
Section C1’of the Region Il RST 2 QAPP. -

The Field QA/QC Officer will observe sampling opepationé and review' subsequent analytical

results to ensure compliance with the QA/QC requirements of the project/sampling event.

.12. CORRECTIVE ACTION

In addition to the following, the corrective action procedure will be conducted m accordance
with Section C1 of the Region I RST 2 QAPP. .

All provisions will be taken in the field and laboratory to ensure that any problems that may

develop will be dealt with as quickly as possible to ensure the continuity of the prOJect/samplmg
events. Any deviations from this samphng plan will be noted in the ﬁnal report.
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1.0

20

3.0

SCOPE AND APPLICATION

This standard operating 'procedure (SOP) outlines the procedure used for the construction and installation of
permanent sub-slab soil gas wells. The wells are used to sample the gas contained in the interstitial spaces
beneath the concrete floor slab of dwellings and other structures.

Soil gas monitoring provides a quick means of detecting volatile organic compounds (VOCs) in the soil
subsurface. Using this method, underground VOC contamination can be identified and the source, extent and
movement of pollutants can be traced.

METHOD SUMMARY

Using an electric Hammer Drill or Rotary Hammer, an inner or pilot hole is drilled into the concrete slab to a
depth of approximately 2" with the %" diameter drill bit. Using the pilot hole as the center, an outer hole is
drilled to an approximate depth of 13 " using the 1" diameter drill bit. The 1" diameter drill bit is then
replaced with the %" drill bit. The pilot hole is drilled through the slab and several inches into the sub-slab .
material. Once drilling is completed, a stainless steel probe is assembled and inserted into the pre-drilled hole.
The probe is mounted flush with the surrounding slab so it will not interfere with pedestrian or vehicular traffic
and cemented i into place Alength of Teflon® tubing is attached to the probe assembly andtoa sample contamer
or system. :

SAMPLE PRESERVATION, CONTAINERS, HANDLING AND STORAGE

31 SUMMA® Canister Sampling

After the sub-slab soil gas sample is collected, the canister valve is closed, an 1 identification tag is

attached to the canister and the canister is transported to a Iaboratory under-chain of custody for

analysis, Upon receipt at the laboratory, the data documented on the canister tag is recorded. Sample

holding times are compound dependent, but most VOCs can be recovered from the canister under

normal conditions near the original concentration for up to 30 days.. Refer to REAC SOP #1704,
- SUMMA Canister Sampling for more detalls

3.2 'Tedlar Bag Sampling -

Tedlar® bags most commonly used for sampling have a 1-liter volume capacity. After sampling, the
Tedlar® bags are stored in either a clean cooler or an opaque plastic bag at ambient temperature to
prevent photodegradation. It is essential that sample analysis be undertaken within 24 to 48 hours
following sample collection since VOCs may escape or become altered. Refer to REAC SOP #2102,
Tedlar Bag Sampling for more details.




R:sponse Enginee_ﬂng and ieal ?raci
-

STANDARD OPERATING PROCEDURES

SOP: 2082

) Page:  3of14
Rev. 0.0

DATE: 03/29/07
CONSTRUCTION AND INSTALLATION OF PERMANENT SUB-SLAB
SOIL GAS WELLS '

4.0

5.0

6.0

INTERIEERENCES AND POTENTIAL PROBLEMS

The thickness of a concrete slab may vary from structure to structure. A structure may also have a single slab
where the thickness varies. A slab may contain steel reinforcement (REBAR). Drill bits of various sizes and
cutting ablllty will be required to penetrate slabs of varying thicknesses or those that are steel- remforced

EQUIPMENT/APPARATUS
. Hammer Drill or Rotary Hammer
. Alternating current (AC) extension cord
o AC generator, if AC power is not available on site
. Hammer or Rotary Hammer drill bit, %"diameter
. Hammer or Rotary Hammer drill bit,.1"diameter
. Portable vacuum cleaner
. 1 - %" open end wrench or 1-medium adjustable wrench
. 2 - 916" open end wrenches or 2- small ad_]ustable wrenches
. * Hex head wrench, 14"
. Tubing cutter
. Disposable cups, 5 ounce (0z)
. Disposable mixing device (i.e., popsicle stick, tongue depressor, etc.)
L. Swagelok® SS-400-7-4 Female Connector " ‘National Pipe Thread (NPT) to %" Swagelok®
connector
. Swagelok® SS-400-1-4 Male Connector, %4"NPT to %" Swagelok® connector
. 14" NPT flush mount hex socket plug, Teflon®-coated
. 14" outer diameter (OD) stainless steel tubmg, pre-cleaned, instrument grade
. 14" OD Teflon® tubing :
. Teflon® thread tape
. 6"OD stainless steel rod, 12" to 24" length
. Swagelok Tee, optional (SS-400-3-4TMT or SS-400-3-4TTM) y
REAGENTS
. Tap water, for mlxmg anchoring cement
. Anchoring cement

. Modeling clay



CONSTRUCTION AND INSTALLATION OF PERMANENT SUB-SLAB

Rasponse Engineering «nd Ecal Controct

STANDARD OPERATING PROCEDURES

SOP: 2082

’ Page: 4 of 14
Rev. 00

DATE: 03/29/07

SOIL GAS WELLS
7.0 PROCEDURES
7.1 Probe Assembly and Installation

1. Drill a %" diameter inner or pilot hole to a depth of 2" (Figure 1, Appendix A).

2. Using the %" pilot hole as your cent'ér, drill a 1" diameter outer hole to'a depth of 1 34".
_ Vacuum out any cuttings from the hole (Figure 2, Appendix A).

3. Continue drilling the ¥ inner or pilot hole through the slab and a few inches into the sub-slab
material (Figure 3, Appendix A). Vacuum out any cuttings from the outer hole.

4. Determine the length of stainless steel tubing required to reach from the bottom of the outer
hole, through the slab and into the open cavity below the slab. To avoid obstruction of the
probe tube, ensure that it does not contact the sub- slab materlal Using a tube cutter, cut the
tubing to the desired length.

5. Atfa'ch the measured length (typically 12) of 14" OD stainless tubing to the female connector
(SS-400-7-4) with the Swagelok® nut. Tighten the nut.

6. Insert the %" hex socket plug into the female connector. Tighteﬁ the plug. Do not over
tighten. If excessive force is required to remove the plug during the sample set up phase,
the probe may break loose from the anchoring cement.

7. . Place a small amount of modeling clay around the stainless steel tubing adjacent to the
Swaglok® nut, which connects the stainless steel tubing to the female connector. Use a
sufficient amount of modeling clay so that the completed probe, when placed in the outer
hole, will create a seal between the outer hole and the inner hole. The clay seal will prevent
any anchoring cement from flowing into the inner hole during the final step of probe
mstallatlon =

8. Place the completed probe into the outer hole. The probe tubing should not contact the sub-

slab material and the top of the female connector should be flush with the surface of the slab
and centered in the outer hole (Figure 4, Appendix A). If the top of the completed probe is
not flush with the surface of the slab, due to the outer hole depth being greater than 1 %",
additional modeling clay may be placed around the stainless steel tubing adjacent to the
Swaglok® nut, which connects the stainless steel tubing to the female connector. Use a.

“sufficient amount of clay to raise the probe until it is flush with the surface of the slab while .

ensuring that a portion of the clay will still contact and seal the inner hole. -
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9. ' Mix a small amount of the anchoring cement. Fill the space between the probe and the
outside of the outer hole. Allow the cement to cure according to manufacturers instructions
before sampling.

Sampling Set-Up

1. Wrap one layer of Teflon® thread tape ¢ onto the NPT end of the male connector (SS 400-1-4).
Refer to Figure 5, Appendix A. -

2. . Remove the 44" hex socket plug from the female connector (SS-400-7-4). Refer to Section
7.3 if the probe breaks loose from the anchoring cement during this step.

3. To ensure that the well has not been blocked by the collapse of the inner hole below the end .
of the stainless steel tubmg, a stainless steel rod, Y6"diameter, may be passed through the
female connector and the stainless steel tubing. The rod should pass freely to a depth greater
than the length of the stainless steel tubing, indicating an open space or loosely packed soil
below the end of the stainless steel tubing. Either-condition should allow a soil gas sample

- to be collected.

If the well appears blocked, the stainless steel rod may be used as a ramrod in an attempt to
open the well. If the well cannot be opened, the probe should be reinstalled or a new probe
installed in an alternate Iocatlon

4, Screw and tighten the male connector (SS-400-1-4) into the female connector (SS-400-7-4).
Do not over tighten. This may cause the probe to break loose from the anchoring cement
during this step or when the male connector is removed upon completion of the sampling
event. Refer to Section 7.3 if the probe breaks loose from the anchormg cement during this
step.

5. If a collocated sub-slab sample or split sample is desired, a stainless steel Swagelok Tee (SS-
400-3-4TMT or SS-400-3-4TT M) may be used in place of the Swagelok male connector (SS-
400-1-4).

6. Atta’ch a length of %4"OD Teflon® tubing to the male connector with a Swagelok® nut. The
Tetlon® tubing is then connected to the sampling container or system to be used for sample
collection.

7. ‘After sample collection remove the male connector from the probe and reinstall the hex
socket plug. Do not over tighten the hex socket plug. If excessive force is required to
remove the plug during the next sampling event the probe may break loose from the
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anchormg cement. Referto Sectlon 7 3 if the probe breaks loose from the anchormg cement
during this step.

73 Repairing a Loose Probe
1. - If the probe breaks loose from the anchoring cement while removing or installing the hex
head plug or the male connector (SS-400-1-4), lift the probe sllghtly above the surface of

the concrete slab.

2. - Hold the female connector (5S-400-7-4) with the %" open end wrench.

3. - Complete the step being taken during which the probe broke loose, following the instructions
contained in this SOP (i.e., Do not over tighten the hex socket plug or male connector).

4. Push the proble back down into place and reapply the anchoring cement.

5. Modeling clay may be used as a temporary patch to effect a seal around the probe until the
anchormg cement can be reapplied.

80  CALCULATIONS ,
This section is not applicable to-this SOP.
9.0 QUALITY ASSURANCE/QUALITY CONTROL

An additional collocated soil gas well is installed with the frequency of 10 percent (%) or as specified in the
site-specific Quality Assurance Project Plan (QAPP) The following general Quality Assurance (QA)

procedures apply:

1. A rough sketch of the area is drawn where the ports are installed with the major areas noted on the
sketch. This information may be transferred to graphing software for-incorporation into the final
deliverable. .

2. A globa] positioning system (GPS) unit may be used to document coordmates outside of a structure
as a reference pomt ‘ : . :

3. Equ1pment used for the: installation of sampling ports should be cleaned by heating, inspected and
tested prior to deployment.
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10.0 DATA VALIDATION

This section is not applicable to this SOP.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials, follow Environmental Protection Agency (EPA),
Occupational Safety and Health Administration (OSHA) and Lockheed Martin corporate health and safety
procedures. All site activities should be documented in the site-specific health and safety plan (HASP).

12.0  REFERENCES
This section is not applicable to this SOP.
13.0- APPENDICES

. A - Figures
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FIGURE 4
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_FIGURE 6
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" GENERAL FIELD .
SAMPLING GUIDELINES

1.0 - SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to provide general field sampling guidelines
that will assist REAC personnel in choosing sampling
strategies, location, and frequency for proper
assessment’ of site characteristics, This SOP_is
applicable to all field activities that involve sampling.

These are standard (i.e., typiqalfy applicable)

operating procedures which may be varied or changed’

as required, dependent on site conditions, equipment

limitations or limitations imposed by the procedure. In -

all instances, the ultimate procedures employed should

be documented and associated with the final report.

Mention of trade names or commercial products does
not constitute U.S. EPA  endorsement or
recommendation for use. N

20 METHOD SUMMARY .

"Sampling is the selection of a representative portion of
a larger population, universe, or body. Through

examination of a sample, the characteristics of .the-

larger body from which the sample was drawn can be
inferred. In this manner, sampling can be a valuable
tool for determining the presence, type, and extent of
contamination by hazardous substances in the
environment.

The primary objective of all sampling activities is to

characterize a hazardous waste site accurately so that
its impact on human health and the environment can
be properly evaluated. Itis only through sampling and
analysis that site hazards can be measured and the job
of cleanup and restoration can be accomplished
effectively with minimal risk. The sampling itself
must be conducted so that every sample collected
retains its original physical form and chemical
composition. In this way, sample integrity is insured,

quality assurance standards are maintained, and the’

sample can accurately represent the larger body of

material under investigation.

The extent to which valid inferences can be drawn
from a sample depends on the degree to which the
sampling effort conforms to the project's objectives.
For example, as few as one sample may produce
adequate, technically valid data to address the
project's objectives. Meeting the project's objectives
requires thorough planning of sampling activities, and
implementation of the most appropriate sampling and
analytical procedures. These issues will be discussed
in this procedure.

PRESERVATION,
HANDLING,

3.0 + SAMPLE

CONTAINERS,
AND STORAGE

The amount of sample to be collected, and the proper
sample container type (i.e., glass, plastic), chemical
preservation, and storage requirements are dependent
on the matrix being sampled and the parameter(s) of
interest. Sample preservation, containers, handling,

" and storage for air and waste samples are discussed in
the specific SOPs for air and waste sampling

techniqu;s. »
40 INTERFERENCES  AND

POTENTIAL PROBLEMS

‘The nature of the object or materials being sampled

may be a potential problem to the sampler. If a
material is homogeneous, it will generally have a
uniform composition throughout. In this case, any
sample increment can be considered representative of
the material. On the other hand, heterogeneous
samples present problems to the sampler because of
changes in the material over distance, both laterally

. and vertically.

Sambles of hazardous materials may pose a safety
threat to both field and laboratory personnel. Proper
health and safety precautions should be implemented

‘when handling this type of sample.



Environmental conditions, ‘weather -conditions, or
hon-target chemicals may cause problems and/or
interferences when performing sampling activities or
when sainpling for a specific parameter. Refer to the
specific SOPs for sampling techniques.

5.0 EQUIPMENT/APPARATUS

The equipment/apparatus required to collect samples'
must be determined on a site specific basis. Due to the
wide variety of sampling equipment available, refer to
the specific SOPs for sampling techniques which
include lists of the equ1pment/apparatus required for
sampling.

6.0 REAGENTS .

Reagents may be utilized for preservation of samples
and for decontamination of sampling equipment. The
‘preservatives required are specified by the analysis to
. be performed.. Decontamination solutions are
" specified in ERT SOP #2006, Sampling Equipment
Decontamination.

7.0 PROCEDURE
7.1 Types of Samples

In relation to the media to be sampled, two basic types
of samples can be considered: the environmental
sample and the hazardous sample.

Environmental samples are those collected from
streams, ponds, lakes, wells, and are off-site samples
that are not expected to be contaminated with
hazardous materials.  They usually do not require the

special handling procedures typically used for

concentrated wastes. However, in certain instances,
environmental -samples’ can contain elevated
concentrations of pollutants and in such cases would
have to be handled as hazardous samples.

Hazardous or concentrated samples are those collected
from drums, tanks, lagoons, pits, waste piles, fresh
spills, or areas previously identified as contaminated,
and require special handling procedures because of
their potential toxicity or hazard. These samples can
be further subdivided based on their degree of hazard;
however, ‘care should be taken when handling and
shipping any wastes believed to be concentrated
regardless of the degree.

The importance of making the distinction betgveen
environmental and hazardous samples is two-fold:

(1) Personnel safety requirements: - Any sample

thought to contain enough hazardous
materials to pose a safety threat should be
designated as hazardous’and handled in a

" manner which ensures the safety of both field
and laboratory personnel.

2) Transportation requiremerits: Hazardous
"~ samples must be packaged, labeled, and
- shipped according to the International Air
Transport Association (IATA) Dangerous
Goods Regulations or Department of
Transportatlon (DOT) regulatlons and U.S.

EPA guldelmes

7.2 Sample Collection Tec\hniques

In general, two basic types of sample collection
techniques are recognized, both of which can be used
for either environmental or hazardous samples.

- Grab Samples

A grab sample is defined as a discrete aliquot
representative of a specific location at a given point in
time. - The sample is collected all at once at one
particular point in the sample medium. The
representativeness-of such samples is defined by the
nature of the materials being sampled. In general, as
sources vary over time and -distance, the

_representativeness of grab samples will decrease.

Composite Samples

Composites are nondiscrete samples composed of
more than one specific aliquot collected at various
sampling locations and/or different points in time.
Analysis .of this type of sample produces an average
value and can in certain instances be used as an
alternative to analyzing a number of individual grab
samples and calculating an average value. It should
be noted, however, that compositing can mask
problems by diluting isolated concentrations of some
hazardous compounds below detection limits.

Compositing is often used for environmental samples
and may be used for hazardous samples under certain
conditions. For example, compositing of hazardous

* waste is often performed after compatibility tests have



been completed to determine an average value over a
number of different locations (group of drums). This
procedure generates data that can be useful by
providing an average concentration within a number

- of units, can serve to keep analytical costs down, and
can provide information useful to transporters and
waste disposal operations.

For sampling situations involving hazardous wastes,
grab sampling techniques are generally preferred
because grab sampling minimizes the amount of time
sampling personnel must be in contact with the
wastes, reduces risks associated with compositing
unknowns, and eliminates ' chemical changes that
might-occur due to compositing.

7.3  Types of Sampling Strategies

The number of sémples that should be collected and"

* analyzed depends on the objective of the investigation.
There are three basic sampling strategies: random,
systematic, and judgmental sampling.

Random sampling involves collection of samples in a
nonsystematic fashion from the entire site or a specific
portion of a site. Systematic sampling involves
“collection of samples based on a grid or a pattern
which has been previously established. When
judgmental sampling is performed, samples are
collected only from the portion(s) of the site most
likely to be contaminated. Often, a combination of
these strategies is the best approach depending on the
type of the suspected/known contamination, ' the
uniformity and size of the site, the level/type of
information desired, etc.

7.4 QA Work Plans (QAWP)

A QAWP is required when it becomes evident that a
field investigation is necessary. It should be initiated
in conjunction with, or 1mmed1ately following,
notification of the field investigation. This plan should
be clear and concise and should detail the followmg
basic components, with regard to sampling activities:

¢ Objective and purposé of the investigation.
C  Basis upon which data will be evaluated.
¢ Information-known about the site including

location, type and size of the facility, and

length of operations/abandonment. »
¢ Type and volume of contaminated material,

contaminants of . concern (including

concentration), and  basis of the
information/data.

't ‘Tech_nical approach including media/matrix

to be sampled, sampling equipment to be -
used, sample equipment decontamination (if
necessary), sampling design and rationale,
and SOPs or description of the procedure to
.be implemented.

C Project management and reporting, schedule,
project organization and responsibilities,
manpower and cost projections, and required
deliverables.

C - QA objectives and protocols including tables

summarizing field sampling and QA/QC
analysis and objectives.

Note that this list of QAWP components is not all-
inclusive and that additional elements may be added
or altered depending on the specific requirements of
the field investigation. It should also be recognized
that although a detailed QAWP is quite important, it
may be impractical in some instances. Emergency
responses and accidental spills are prime examples of
such instances where time might prohibit the
development of site-specific QAWPs prior to field
activities. In such cases, investigators would have to
rely on general guidelines and personal judgment, and
the sampling or response plans might simply be a
strategy based on preliminary information and
finalized on site. In any event, a plan of action should
be developed, no matter how concise or informal, to
aid 1nvest1gat0rs in maintaining a loglcal and
consistent order to the implementation of their task.

. 7.5 Legal Implications

The data derived from sampling activities are often
introduced as critical evidence during litigation of a
hazardous waste site cleanup. Legal issues in which
sampling data are important may include cleanup cost
recovery, identification of pollution sources and
responsible parties, and technical' validation of
remedial design methodologies.. Because of the
potential for involvement in legal actions, strict.
adherence to technical and administrative SOPs. is
essential during both - the development and
implementation of sampling activities.

Technically valid sampling begins with thorough
planning and continues through the sample collection
and analytical procedures. Administrative
requirements involve thorough, - accurate



documentation of all sampling activities.
Documentation requirements include maintenance of
a chain of custody, as well as accurate records of field
activities and analytical instructions. Failure to
observe these procedures fully and consistently may
result- in data that are questionable, invalid and
non-defensible in court, and the consequent loss of
enforcement proceedings.

8.0 .CALCULATIONS

Refer to the specific SOPs for any calculations which
are associated with sampling techniques.

9.0 QUALITY ASSURANCE/
QUALITY CONTROL

Refer to the specific SOPs for the type and fréquency

of QA/QC samples to be analyzed, the acceptance .

criteria for the QA/QC samples, and any other QA/QC

activities which are associated with sampling

techniques. -

10.0 DATA VALIDATION

Refer to the Speciﬁc SOPs for data validation
activities that are associated  with sampling
techniques.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and corporate health and
safety procedures. :
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SCOPE AND APPLICATION

" The purpose of this standard operating procedure (SOP) is to describe the procedures for the collection of

representative soil samples. Sampling depths are assumed to be those that can be reached without the use
of a drill rig, direct-push, or other mechanized equipment (except for a back-hoe). Analysis of soil samples
may determine whether concentrations of specific pollutants exceed established action levels, or if the
concentrations of pollutants present a risk to public health, welfare, or the environment.

These are standard (i.e., typically applicable) operating procedures which may be varied or changed as i
required, dependent upon site conditions, equipment limitations or limitations imposed by the procedure.

“In all instances, the actual procedures used should be documented and described in an appropriate site

report.

Mention of trade names or cornmercial products does not constltute U.S. Environmental Protectlon Agency

~ (EPA) endorsement or recommendation for use.

METHOD SUMMARY

Soil samples may be.collected using a variety-of methods and equipment depending on the depth of the
desired sample, the type of sample required (disturbed vs. undisturbed), and the soil type. Near-surface
soils may be easily sampled using a spade, trowel, and scoop. Sampling at greater depths may be
performed using a hand auger, continuous flight auger, a trier, a split-spoon, or, if required, a backhoe.

SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

Chemlcal preservation of solids is not generally recommended -Samples should, however, be cooled and
protected from sunlight to minimize any potential reaction. The amount of sample to be collected and ‘
proper sample container type are discussed in ERT/REAC SOP #2003 Rev. 0.008/11/94, Samp]e Storage,
Preservation and Handling. -

INTERFERENCES AND POTENTIAL PROBLEMS

There are two primary potential problems associated with soil samplmg cross contamination of samples '
and improper sample collection. Cross contamination problems can be eliminated or minimized through
the use of dedicated sampling equipment. If this is not possible or practical, then decontamination of
sampling equipment is necessary. Improper sample collection can involve using contaminated equipment,
disturbance of the matrix resulting in compaction of the sample, or inadequate homogenization of the.
samples where required, resulting in variable, non-representative results. '

“EQUIPMENT .
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Soil sampling equipmenf includes the following:

Maps/plot plan .
Safety equipment, as specified in the site-specific Health and Safety Plan -

Tape measure

Survey stakes or flags

Camera and film

Stainless steel, -plastic, or other appropriate homogemzatlon bucket bowl or pan
Appropriate size sample containers

Ziplock plastic bags

Logbook -

Labels :

Chain of Custody records and custody seals
Field data sheets and sample labels .-
Cooler(s)

Ice -

Vermiculite .
Decontamination supplies/equipment
Canvas or plastic sheet

Spade or shovel

Spatula

Scoop

Plastic or stainless ‘steel spoons

Trowel(s)

Continuous flight (screw) auger

Bucket auger

Post hole auger

Extension rods :

T-handle '
. Sampling trier

. Thin wall tube sampler

. Split spoons

e ® & o o o o o

. Vehimeyer soil sampler outfit

- Tubes
- Points -
- Drive head
- Drop hammer
, - ‘Puller jack and grip
. Backhoe

REAGENTS

* Survey equipment or global posmomng system (GPS) to locate sampling points



U. S. EPA ENVIRONMENTAL RESPONSE TEAM

STANDARD OPERATING PROCEDURES

SOP: 2012
PAGE: 4 0f 13
REV: 0.0

, DATE:  02/18/00
SOIL SAMPLING

7.0

Reagents are not used for the preservation of soil samples. Decontamination solutions are specified in
ERT/REAC SOP #2006 Rev. 0.0 08/ 1 1/94 Sampling Equipment Decontammanon and the site specific

7.2 Sample Collection

work plan.
PROCEDURES

71 Preparation o
1. | Determine the extent of the sampling effoct, the sampling methods to be employed, and the
- types and amounts of equipment and supplies required.
2. Obtain necessary sampliﬁg ‘and' monitoring equipment.
3. Decoﬁtaminate or pre-clean equipment, and ensure that it is in working orcier.
4. ’P.repare SChedules and coordinate with staff client, and regulatory Aagencies if appropriete. B
3. ’Perform a general site survey prior to site entry in accordance with the site specific Health

- and Safety Plan. : :

6. Use stakes, flagging, or buoys to identify and mark all sampling locations. Specific site

factors, including extent and nature of contaminant, should be considered when selecting
sample location. If required, the proposed locations may be adjusted based on site access,
property boundaries, and surface obstructions. All staked locations should be utility-cleared
by the property owner or the On-Scene-Coordinator (OSC) prior to soil sampling; and
utility clearance should always be confirmed before beginning work.

;

721 Surface Soil Samples

Collection of samples from near-surface soil can be accomplished w1th tools such as
spades, shovels trowels, and scoops. Surface material is removed to the required
depth and a stainless steel or plastic’scoop is then used to collect the sample.

This method can be used in most soil types but is limited to s’amplmg at or near the
ground surface. Accurate, representative samiples can be collected with this procedure
depending on the care and precision demonstrated by the sample team member. A flat,

pointed mason trowel to cut a-block of the desired soil is helpful when undisturbed
profiles are required. Tools plated with chrome or other materials should not be used.
Plating is particularly common with garden implements such as potting trowels.

- The following procedure is used to collect surface soil samples:
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. Carefully remove the top layer of soil or debrls to the desired sample depth

with a pre-cleaned spade.

2. Using a pre-cleaned, stainless steel scoop, plastic spoon, or trowel, remove and
‘ discard a thin layer of soil from the area which came in contact with the spade.

3. If volatile organic analysis is to be performed, transfer the sample directly into
" an appropriate, labeled sample container with a stainless steel lab spoon, or
equivalent and secure the cap tightly. Place the remainder of the sample into
. a stainless steel, plastic, or other appropriate homogenization container, and
mix thoroughly to obtain a homogenous sample representative of the entire
sampling interval. Then, either place the sample .into appropriate, labeled
containers and secure the caps tightly; or, if composite samples are to be
collected, place a sample from another sampling interval or location into the
homogenization container and mix thoroughly. When compositing is complete,
place the sample into appropriate, labeled containers and secure the caps
tightly.

7.2.2 Sampling at Depth with Augers and Thin Wall Tube Samplers

This system consists of an auger, or a thin-wall tube sampler, a series of extensions, .

and a "T" handle (Figure 1, Appendix A). The auger is used to bore a hole to a

desired sampling depth, and is then withdrawn. The sample may be collected directly -

from the auger. If a core sample is to be collected, the auger tip is then replaced with

a thin wall tube sampler. The system is then lowered down the borehole, and driven

into the soil to the completion depth. The systemis withdrawn and the core is
~ collected from the thin wall tube sampler.

- Several types of augers are available; these include: .bucket type, continuous flight
(screw), and post-hole augers. Bucket type augers are better for direct sample
recovery because they provide a large volume of sample in a short time. When
continuous flight augers are used, the sample can be collected directly from the
flights. The continuous flight augers are satisfactory when a composite of the
complete soil column is desired. = Post-hole augers have limited utility for sample
-collection as they are designed to cut through fibrous, rooted, swampy soil and cannot
be used below a depth of approximately three feet. .

The following prdcedurg is used for collecting soil samples with the auger:

1. Attach the auger bit to a drill rod exiensién, and attach the "T" handle to the
drill rod.
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- 10.

Clear the area to be sampled of any surface debris (e.g., twigs, rocks, litter).
It may be advisable to remove the first three to six inches of surface soil for an
area approx1mately six inches in radius around the drilling location.

Begm augering,. perlodlcally removing and depositing accumulated soils onto
a plastic sheet spread near the hole. This prevents accidental brushing of loose
material back down the borehole when removing the auger or adding drill rods.
It also facilitates refilling-the hole, and avoids possible contamination of the
surrounding area. .

After re'aching the desired depth, slowly and carefully remove the auger from

‘the hole. When sampling directly from the auger, collect the sample after the
~ auger is removed from the hole and proceed to Step- 10.

Remove auger tip from the extension rods and replace with a pre-cleaned thin

. wall tube sampler. Install the proper cutting tip.

Carefully lower the tube sampier down the borehole. Gradually force the tube
sampler into the soil. Do not scrape the borehole sides. Avoid hammering the
rods as the vibrations may cause the boring walls to collapse.

Remove the tube sam